Abstract-Tourism is vital to the economy of small island states like The Bahamas and is closely linked to fisheries. Fish is a protein source for tourists and residents, and both groups expect to catch and eat local fish. To adequately manage these dual demands, we need to know total removals of fish, as well as patterns of demand by tourists and residents in the past and present. Using a reconstruction approach, we performed a comprehensive accounting of fisheries catches in The Bahamas from commercial and noncommercial sectors for 1950-2010 and estimated the demand from tourism over the same period. Our results distinctly contrast with national data supplied to the Food and Agriculture Organization of the United Nations (FAO), which presents only commercial landings. Reconstructed total catches (i.e., reported catches and estimates of unreported catches) were 2.6 times the landings presented by the FAO for The Bahamas. This discrepancy was primarily due to unreported catches from the recreational and subsistence fisheries in the FAO data. We found that recreational fishing accounted for 55% of reconstructed total catches. Furthermore, 75% of reconstructed total catches were attributable to tourist demand on fisheries. Incomplete accounting for catches attributed to the tourist industry, therefore, makes it difficult to track potentially unsustainable pressures on fisheries resources.
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Tourism is one of the largest and fastest growing industries globally (UNWTO, 2014a) , and is vital to many small island developing states in which it can account for more than one-quarter of gross domestic product (GDP) (UNWTO, 2014b) . In addition to its influence on island economies, tourism can have large effects on the extraction of natural resources like fisheries, particularly in the Caribbean, where visitors can greatly outnumber resident populations (Table  1 , Fig. 1 ). Tourism, through recreational fishing and the consumption of local seafood by tourists, increases the demand on local fisheries.
Consider the case of the Commonwealth of The Bahamas, a nation of small islands, for which tourism is the primary industry, which accounted for 51% of GDP in 2003 (Sacks 1 ). Located in the northern Caribbean east of Florida and northeast of Cuba, between 20-27°N and 72-79°W, The Bahamas form an archipelago of more than 3000 low-lying islands and cays. They comprise a total land area of just under 14,000 km, 2 and the area of its exclusive economic zone (EEZ) is more than 629,000 km 2 (Fig. 2) . Tourism did not become a year-round industry in The Bahamas until the 1950s, when the advent of air-conditioning in local hotels made the hotter months of the year bearable for visitors (Cleare, 2007) . Since then, the total number of visitors per year has grown substantially; by 2010, visitors swelled to more than 5.3 million per year (The Bahamas Ministry of Tourism 2 ) and outnumbered the resident population of more than 350,000 (The Bahamas Department of Statistics 3 ) by an order of magnitude (Table 1 , Fig. 1 ).
The combined demand for local fishes in The Bahamas by a burgeoning tourist industry and a growing resident population raises an important question: can domestic fisheries keep up with the current patterns of fishing and seafood consumption of both groups in the long term? To address this question, comprehensive statistics on total removals from commercial and noncommercial fishing sectors and on patterns of local demand on fisheries by tourists and residents are fundamental, as are assessments of the status of stocks of the main target species. The government of The Bahamas, however, currently lacks the financial resources and technical expertise needed to adequately assess fish stocks (CFU 4 ), and it does not track the local demand on fisheries by either residents or tourists. Similarly, although some national statistics exist for commercial landings, catch from other important noncommercial sectors, like recreational fishing, are ignored.
Fisheries in The Bahamas, like most tropical nearshore fisheries of the Caribbean, western Pacific, and Southeast Asia, are data poor in that they lack conventional, "scientific" data (e.g., on stock age structure, natural and fishing mortality, catch per unit of effort over time) or lack rigorous analyses of reliable data (Johannes, 1998; Bentley and Stokes, 2009 ). In such instances, a variety of alternative approaches to traditional stock assessment have been used to develop reference points for management-methods that include sequential trends analysis (e.g., depletion-corrected average catch [DCAC] , MacCall, 2009 ; cumulative sum [CUSUM] , Manly and Mackenzie, 2000) , vulnerability analysis (e.g., productivity-susceptibility analysis of vulnerability [PSA] , Field et al., 2010) , and extrapolation (e.g., Robin Hood approach, Smith et al., 2009) .
These methods for analysis of data-poor fisheries often overlap, are complementary, or are nested within other methods. Moreover, these methods differ in their requirements for the quality and quantity of data and, therefore, involve varying degrees of uncertainty and require precautionary buffers (Honey et al., 2010) . For example, a variety of techniques are used in sequential trends analysis to detect trends and infer changes in fish populations or stocks from available time-series data, whereas extrapolation methods, such as the Robin Hood approach, are used when virtually no conventional, scientific data are available. For the latter analyses, the local knowledge of fishermen and other resource users are used, as well as the information inferred from assumptions based on data-rich fisheries (Honey et al., 2010) .
In this study, we used the recent, globally established catch reconstruction approach of Zeller et al. (2007 Zeller et al. ( , 2015 for data-limited fisheries, a method that also has been used successfully in nontropical areas (e.g., Zeller et al., 2011a Zeller et al., , 2011b , to retroactively estimate a time series of commercial and noncommercial marine fisheries catches for The Bahamas during 1950-2010. We chose the year 1950 as our starting point because it is the first year for which data were available in the global landings database of the FAO. Another objective of this study was to estimate local demand on fisheries by the tourist industry over the same period. As described previously, tourism is the primary industry in The Bahamas and is closely linked to fisheries. To better understand historical trends in fisheries catches (and predict future trends), we must view these patterns in light of changes in tourist demand on local fisheries. 
Materials and methods

Reconstruction of marine fisheries catches
Reconstruction of fisheries catches is an approach to retroactively estimate catches when reliable time-series data are lacking (Zeller et al., 2007 (Zeller et al., , 2015 . In some instances, this approach has involved interpolations, cautious extrapolation, and assumptions based on local expert opinion in lieu of quantitative data. The use of interpolations, extrapolation, and assumptions has resulted in potentially higher uncertainty in some of the data provided here (see also Zeller et al., 2011a Zeller et al., , 2015 , but this approach is justifiable because of the unacceptable alternative, namely that catches for missing sectors, taxa, or time periods would be interpreted as zero catches-an outcome that has serious consequences for effective management and conservation (Pauly, 1998).
The catch reconstruction approach used here consists of 7 general steps (Zeller et al., 2007 (Zeller et al., , 2015 6. Estimation of final time series of total catch by combining reported catches (identified in step 1) and interpolated, country-expanded, missing data segments (produced in step 5). The final data series shows catch by fisheries sector, taxon, and year. We define fisheries sectors using country-or regionalspecific definitions: large-scale commercial, artisanal (small-scale commercial), subsistence (smallscale noncommercial), and recreational (small-scale noncommercial) 7. Expression of the level of uncertainty in the data and information sources and in the assumptions made during reconstruction, by fishing sectors and time periods of the reconstruction. This final step is based on "scoring" criteria inspired by the Intergovernmental Panel on Climate Change (Mastrandrea et al., 2010 ; Table 2 ). Because the senior author of the study described here was most familiar with the data and information sources used, she reviewed the underlying data and assumptions of the reconstruction, by fishing sectors and by 3 time periods, and assigned relative uncertainty scores, by sector and time period. Scores were then catch-weighted by sector to derive average upper and lower ranges of uncertainty for each of 3 time periods (Table 3) : early (1950-1969), mid (1970-1989) and late (1990-2010) . Note that scoring does not reflect the method of reconstruction but actually the relative "trustworthiness" of the data and information sources per sector and time period.
Details on these steps in general and as they were applied specifically to The Bahamas are provided in Zeller et al. (2015) and Smith and Zeller 5 , respectively. Here, we summarize the major information and data sources, approaches, and assumptions involved in estimating catches from 3 sectors: 1) commercial fisheries, which is further subdivided into the artisanal fishery and the large-scale fishery for Caribbean spiny lobster (Panulirus argus); 2) subsistence fishery; and 3) recreational fishery. We also estimated the demand on fisheries from the tourist industry for the period 1950-2010. It is of key importance for readers to understand that we aim to address and improve the accuracy of catch data, and not the precision of the estimates, as we attempt to address an inherent negative bias in reported data (i.e., the result of the absence of data, and hence effective substitution with a zero, for catches taken by sectors, such as recreational fisheries, that are not part 5 Smith, N. S., and D. Zeller. 2013 . Bahamas catch reconstruction: fisheries trends in a tourism-driven economy of the current data monitoring system; see also Covey, 2000) .
Commercial fishery
The Bahamas provide national data on only commercial (i.e., both artisanal and large-scale Caribbean spiny lobster) landings to FAO (Braynen 6 FAO data that we accessed through the FAO application FishStatJ (Capture Production data set, available at website), and we concluded that there was a good transfer of data from the national to the international level for the postcolonial period (i.e., ~1970-2010). We, therefore, used FAO data as the basis for further calculations for 1970-2010. National commercial landings from 1970 to 2010, however, were systematically underreported because they were based on the sampling of a subset of landing sites (i.e., sites where commercial fishing boats "land" or dock) and there was no attempt to expand the data set to include sites that were not sampled (Braynen 6 ). Given that the total number of landing sites in The Bahamas is unknown, we relied on local expert opinion from staff of The Bahamas Department of Marine Resources regarding the fraction of commercial catch for each taxon that was likely not to be reported. We then retroactively adjusted FAO data from 1970 to 2010 to account for countrywide, unreported commercial landings (Braynen 6 ; Table 4 ). We concluded that FAO data on capture tonnage are underestimates of the actual tonnage of commercial catches during the colonial period because FAO data did not closely match national (colonial) statistics for the period 1950-1969. Colonial statistics for these years consisted almost entirely of domestic catches that were exported. For example, FAO reports a total catch of 600 metric tons (t) in 1950, but a Colonial Annual Report for The Bahamas states that more than twice that amount (i.e., 1381 t) was exported as Caribbean spiny lobster alone in that year (HMSO, report 1950 (HMSO, report -1952 ). To address the problem of underreported commercial catches, we calculated the average per capita commercial catch rate for the years 1970-1975 (on the basis of our expanded, countrywide commercial catch estimates) and applied this catch rate to the human population census data for 1950-1969. Our method resulted in an estimate of total commercial catch for the colonial period that was 11% higher than the level reported in the FAO data. We acknowledge that per capita commercial catch rates likely were greater in 1970-1975 than in 1950-1969 ; however, our estimates for earlier time periods are still conservative because our assessment of total commercial catches in 1950 (i.e., 1221 t) was less than the level reported for exports of Caribbean spiny lobster alone.
To determine the taxonomic composition of the commercial catches for 1950-2010, we combined FAO data with statistics from the annual reports published by the national government and with expert opinion of staff from the Department of Marine Resources (for details, see Smith and Zeller 5 ).
Subsistence fishery
We are unaware of any written reports that quantify the extent of subsistence fishing in The Bahamas. Therefore, we relied on 2 sources to estimate catch from this sector: 1) resident population data and 2) expert opinion of staff of the Department of Marine Resources (Table 4) .
Using the groupings and definitions used in The Bahamas, we divided the islands of The Bahamas into 1) the more developed islands of New Providence and Grand Bahama and 2) the remaining, less developed islands, which are referred to collectively as the "Family Map of the Commonwealth of The Bahamas showing the exclusive economic zone (EEZ), which has an area of more than 629,000 km 2 , and shelf areas (to a depth of 200 m) that cover more than 108,000 km 2 . We are unaware of any published subsistence catch rates for other Caribbean countries that are based on empirical data. However, our estimates are comparable to fresh seafood consumption rates determined from household surveys for Anguilla (26.2 kg·person -1 ·year -1 ) (Jones 9 ) and for the Turks and Caicos Islands, where 9 Jones, T. P. 1985. The fishing industry of Anguilla 1985, 97% of households ate fish at least once per week, 79% ate queen conch (Strombus gigas) more than once per week, and 46% of households consumed Caribbean spiny lobster more than once per week (Maitland, 2006) .
To determine the taxonomic composition of subsistence catches throughout the time series, we assumed the same species composition and relative species proportions as those of the commercial shallow-water fisheries. However, we excluded deepwater finfishes, sharks, crabs, and sea cucumbers from subsistence composition (Smith and Zeller 5 ).
Recreational fishery
We divided recreational catches into 2 categories: 1) fish that were caught during major tournaments and 2) fish that were caught for recreation outside of tournaments (Table 4) .
The United States Recreational Billfish Survey (RBS) program recorded total billfish catches (in numbers) and effort data from major fishing tournaments in several parts of the Atlantic, including in The Bahamas during . Data from the RBS also include the fate of fish that were caught (i.e., retained, released, or tagged and released [Diaz et al., 2007] ). We used data directly from the RBS program to determine the quantity of blue marlin (Makaira nigricans), white marlin (Kajikia albida), and sailfish (Istiophorus platypterus) that were retained during tournaments during 1972-38 p. A report prepared for the Anguillan government and Commonwealth Secretariat, Anguilla. Table 3 Fisheries sectors and associated ranges of uncertainty for reconstruction of catches in The Bahamas for 3 time periods. We divided catch into 3 sectors: 1) commercial fisheries, which was further subdivided into the artisanal fishery and the large-scale fishery for Caribbean spiny lobster (Panulirus argus), 2) the recreational fishery, defined as small-scale noncommercial fishing that is primarily for recreation and in which catch is not sold or bartered and, 3) subsistence fishery, defined as small-scale noncommercial fishing in which catch does not enter the formal market but is taken home and consumed by fishermen and their families or is locally bartered. (Table 4) . It is important to note that other pelagic species, such as dolphinfish (Coryphaena hippurus), wahoo (Acanthocybium solandri), and tunas, are also caught during tournaments. We did not, however, have access to any data or information on the quantities of nonbillfish species that were retained during tournaments. Therefore, our estimate of total retained catch during tournaments is limited to billfish species and is highly conservative.
To estimate catches outside of tournaments, we separated data into 2 categories: 1) fish caught by visitors and 2) fish caught by residents.
We relied on 3 information sources to reconstruct visitor catches: 1) visitor arrival data; 2) the Ministry of Tourism visitor activities survey report; and 3) recreational fishing regulations for visitors to The Bahamas (Table 4) . We estimated recreational catch of visitors by combining data on the number of visitors per year with the proportion of visitors that indicated that they fished during their stay (values were based on the Ministry of Tourism 1980 visitor activity survey report, as presented in Thompson [1989] ), along with per capita maximum allowable catch for demersal and pelagic species, as stipulated in the Fisheries Resources (Jurisdiction and Conservation) Regulations of 1986 [available at website]. We estimated a per capita recreational catch rate of 54 kg·person −1 ·visit −1 during 1986-2006. This catch rate was determined with the assumption that the proportion of visitors that fished during their stay remained constant during 1986-2006 (i.e., 6.2%, 5.3%, and 20.0% of stopover visitors to New Providence, Grand Bahama, and the Family Islands, respectively), and this rate represents 80% of the per capita allowable catch for key taxa. This catch rate is conservative given that the number of visitors who have fished in The Bahamas during their stay has increased in recent times and given that catches by visitors to The Bahamas were often thought to exceed maximum catch limits (Cox et al., 2005) .
Before 1986, there were no maximum catch limits for recreational fishing in The Bahamas. Moreover, during this period many visitors exploited this lack of regulation by actually fishing commercially (Thompson, 1989) . We, therefore, assumed (on the basis of the number of stopover visitors per year and the visitor activity survey report) that, during , visitors who fished in The Bahamas during their stay caught and retained twice as much as the maximum per capita catch limits stipulated for key taxa in the 1986 legislation (i.e., ~136 kg·person −1 ·visit -1 ). In 2007, the government of The Bahamas revised the maximum catch limits for key taxa with the aim of reducing total catch. The government assumed that this revision would result in a 50% reduction in catches from the catch rate observed in 1986 (Braynen 6 ). In the absence of better data, we accepted this assumption and applied a recreational per capita catch rate of 34 kg·person −1 ·visit −1 , estimating that visitors caught 50% of the 1986 catch limits for key taxa (Table 4) .
Much less is known about the regular recreational fishing habits of residents. Unlike the existence of legislation for visitors, there is currently no legislation that limits the quantity of fish that may be caught by residents for recreational purposes. Therefore, we relied on 3 sources to estimate catch for this component: 1) resident population data; 2) expert opinion of staff from the Department of Marine Resources; and 3) The Bahamas recreational fishing regulations for visitors (Table 4) . We assumed that, during 1950-1969, 0.5% of residents of the Family Islands fished for recreation 6 times a year and 1% of residents of New Providence and Grand Bahama fished recreationally 4 times a year (Braynen 6 ). For each trip, it was assumed that residents caught 50% of the 1986 maximum per capita catch limits for key taxa for visitors (i.e., 34 kg·person −1 ·trip −1 ). This assumption amounts to an annual recreational catch rate of 204 kg·fisherman −1 ·year −1 and 136 kg·fisherman −1 ·year −1 for Family Islanders and residents of New Providence and Grand Bahama, respectively.
With increasing economic opportunities in the 1970s, recreational fishing is also likely to have increased, particularly on New Providence and Grand Bahama. According to expert opinion from staff of the Department of Marine Resources (Braynen 6 ), during 1970-2010, 2% of residents of New Providence and Grand Bahama fished for recreation 8 times a year. By comparison, although the proportion of residents fishing recreationally in the Family Islands did not change, the frequency with which they fished increased. Hence, it was assumed that during 1970-2010, 0.5% of Family Islanders fished for recreation once a month. A catch rate of 34 kg·person −1 ·trip −1 translates to annual catches of 272 kg·fisherman −1 ·year −1 for residents of New Providence and Grand Bahama and to a rate of 408 kg·fisherman −1 ·year −1 for residents of the Family Islands.
To determine the taxonomic composition for recreational catches from tournaments, we relied on information from the RBS program; for catches outside of tournaments, we relied on 3 sources: 1) recreational fishing regulations; 2) Thompson (1989) ; and 3) demersal catch composition from commercial fisheries (for details, see Smith and Zeller 5 ).
Use of expert opinion in reconstruction of fisheries catch data
An expert is someone who possesses knowledge about a given topic through training, research, practicing of skills, or personal experience (Burgman et al., 2011) . Elicitation of expert opinion has been used for a variety of environmental issues, including conservation (e.g., Murray et al., 2009) , invasive species management (e.g., Kuhnert, 2011), climate change impacts (e.g., Morgan et al., 2001) , and models of managed systems, such as logged forests (e.g., Crome et al., 1996) and data-limited fisheries (e.g., Griffiths et al., 2007) . Many of the parameters in our reconstruction are derived from the opinion of a single expert (i.e., M. Braynen, Director of the Department of Marine Resources) because of limited empirical data (Table 4 ). Nevertheless, we followed the 5 general steps described by Martin et al. (2012) to elicit expert knowledge:
1. Decide how information will be used; 2. Determine what to elicit; 3. Design the process for eliciting information; 4. Execute the process for eliciting information; and 5. Translate the information for use in a model. In all instances, information was elicited through one-on-one interviews with the expert either in person or over the telephone. It should be noted, however, that we did not directly elicit an estimate of uncertainty around a model parameter from the expert. Instead, we relied on the more general approach to estimating uncertainty involved in catch reconstructions-an approach that was inspired by criteria used by the Intergovernmental Panel on Climate Change, as previously described (Mastrandrea et al., 2010; Table 2 ).
As with any research method, there are limitations to expert advice. Most notable is the range of subjective and psychological biases that experts, and indeed all humans, are prone to (see overview in Supporting Information of Martin et al., 2012) . Given the above, we agree with the statement of Martin et al. (2012) that: "Expert knowledge should be regarded only as a snapshot of the expert's judgments in time, and expert assumptions and reasoning should be documented in such a way that they can be updated as new empirical knowledge accrues."
Tourist demand for local fishes
We separated tourist demand for local fishes into 2 categories: 1) demand by stopover visitors and 2) demand by visitors who arrived on cruise ships. For our study, we define stopover visitors as tourists that spend at least one night in The Bahamas (Cleare, 2007) . Most stopover visitors arrive by air, but some of them arrive by other means (e.g., private yacht). Stopover visitors fish recreationally and consume local fishes in restaurants in The Bahamas. In contrast, tourists that arrive by cruise ship, as defined in our study, typically spend only a few hours ashore in The Bahamas and increase demand for local fishes only through seafood consumption during shore visits.
To estimate stopover visitor demand for local fishes through seafood consumption in hotel restaurants, we designed and successfully administered a local seafood consumption survey with 11 major hotels on 5 different island groups. Our study sample represented 37% of all hotel rooms in The Bahamas in 2010. Hotels in our survey ranged in size from 19 to 2932 rooms. In all instances, the purchasing manager or head chef of a hotel restaurant completed the survey, which included requests for information on the type, quantity, origin (i.e., The Bahamas versus imported), and dollar value of fishes supplied to the restaurant on a yearly basis (Smith and Zeller 5 ).
In our survey, there was a suspiciously large quantity of seafood that was purported to be of local origin. We, therefore, assumed that 10% of all so-called local seafood was actually imported and we adjusted consumption accordingly. Visitors to The Bahamas consume both local and imported (e.g., salmon) seafood in hotel restaurants. Our study focused only on local seafood consumption. Overall seafood consumption (i.e., both local and imported products) by visitors to The Bahamas is therefore much greater than our estimates provided here.
Then we combined tourist data (e.g., hotel occupancy rates, number of visitor nights per year) with results from our survey to estimate a consumption rate per stopover visitor for consumption of local seafood. Although staff at hotels provided data for a period that ranged from 2 through 18 years, most hotels provided data for only the last 2 years of our time series (i.e., 2009-2010) . We are unaware of any previous estimates of local seafood consumption rates in hotels in The Bahamas. Hence, we maintained the average consumption rate per stopover visitor for the years 2009-2010 based on our survey results (i.e., 0.49 kg·visitor −1 ·night −1 and 1.08 kg·visitor −1 ·night −1 for visitors to New Providence and Grand Bahama and to the Family Islands, respectively) for the remainder of the time series (i.e., 1950-2008) , although this extrapolation may have resulted in a slight overestimate of local seafood consumption rates in the earliest parts of the time series (e.g., the 1950s).
Stopover visitors, by fishing recreationally, also increase local demand on fisheries resources (see the previous Recreational fishery section). However, because our tournament data did not distinguish between resident and tourist individuals that fish, we assumed that 98% of all tournament catch was taken by stopover visitors. The assumption that most tournament catch was taken by tourists is based on the fact that most sport fishing tournaments in The Bahamas are geared toward tourists (Thompson, 1989; Cleare, 2007) and on the notion that only a small percentage of the Bahamian resident population fishes for recreation (see the previous Recreational fishery section).
We are unaware of any estimates of local seafood consumption by visitors who arrive on cruise ships during their shore visits in The Bahamas. To be conservative, we assumed that, during 1950-2010, 10% of all visitors from cruise ships consumed local seafood equivalent to 1 plate-size snapper during their visit (i.e., 0.31 kg·visitor -1 ·trip -1 ).
Results
Reconstructed total catch
Reconstructed total catch from 1950 through 2010 was 884,500 t, a level that is 2.6 times the 336,190 t reported by FAO for The Bahamas. Catches increased from around 2300 t/ year in 1950 to a peak of 24,700 t/year in 1985 and a second, smaller peak of 22,200 t/year occurred in 2003, before declining to 18,600 t/year by 2010 (Fig. 3A) . Notably, recreational fishing accounted for more than half of the reconstructed total catch over the full time period (i.e., 55% or 490,100 t), followed by the largescale, commercial Caribbean spiny lobster (29%), artisanal (12%), and subsistence (4%) fisheries (Fig. 3A) . In contrast, for the most recent decade (i.e., 2000-2010) , recreational catch mainly declined but still accounted for more than one-third (i.e., 39%) of the reconstructed total catch; in the same period, a generally increasing trend was observed for the large-scale, commercial fishery for Caribbean spiny lobster (Fig. 3A) .
Reconstructed total catch comprised nearly 40 taxonomic groups (for details, see Smith and Zeller 5 ; sum- Fig. 3B ). Pelagic gamefishes accounted for the greatest proportion of catch during 1950-2010 (41%), followed closely by Caribbean spiny lobster (35%), and queen conch, groupers, and snappers each accounted for less than 10% of total catch (Fig. 3B) . Over the last decade (i.e., 2000-2010) , however, catch of Caribbean spiny lobster (51%) has surpassed catch of pelagic gamefishes (29%).
Commercial fishery
Reconstructed total catch during 1950-2010 by the artisanal fishery totaled 103,800 t, increasing from 560 t/year in 1950 to a peak of 3060 t/year in 1994 before declining to just under 2180 t/year by 2010 (Fig. 3A) . In contrast, catch of the large-scale fishery for Caribbean spiny lobster during 1950-2010 totaled 257,400 t, accounting for 71% of reconstructed total commercial catch (i.e., catch from both the artisanal fishery and the large-scale fishery for Caribbean spiny lobster). Large-scale commercial catch of Caribbean spiny lobster increased from just under 660 t/year in 1950 to a peak of nearly 10,900 t/year in 2003, before declining slightly to 10,200 t/year in 2010 (Fig. 3A) .
Subsistence fishery
Reconstructed subsistence catch totaled nearly 33,100 t during 1950-2010, increasing from 500 t/year in 1950 to a peak of around 740 t/year in the late 1960s, before declining to 590 t/year in 2010 (Fig. 3A) . The majority of catch (69%) was taken by residents of the Family Islands, despite the size of the population of residents there being 75% smaller than that of the resident population on the more developed islands of New Providence and Grand Bahama.
Recreational fishery
Reconstructed recreational catch for the period 1950-2010 was 490,100 t; of this catch, less than 1% (around 420 t) was attributed to major tournaments. Catch increased from 600 t/year in 1950 to a peak of around 16,100 t/year in 1985, before declining rapidly to 7300 t/year in 1986 after the introduction of maximum catch limits for key taxa for visitors who fish recreationally. A second, but smaller peak occurred in 2006 at 9000 t/year before again declining sharply to just under 5700 t/ year in 2010 because of revisions made in 2007 to the recreational fishing regulations for visitors (Fig. 3A) .
Tourist demand for local fishes
Tourist demand for local fishes (through recreational fishing and from hotel restaurants) from 1950 through 2010 totaled 661,800 t, accounting for 75% of reconstructed total catches in the entire country (Fig. 4) . The total number of visitors to The Bahamas each year is in the millions, and visitors have outnumbered the resident population by an order of magnitude for nearly half a century (Fig. 1) . It is, therefore, not surprising that tourism has such a sizeable effect on fisheries removals in The Bahamas. Demand increased from 660 t/year in 1950 to a peak of more than 19,800 t/year in 1985 before declining to 9100 t/year in 2010 (Fig.  4) . Almost two-thirds of this demand (435,900 t) was driven by recreational fishing by stopover visitors, and the remainder was a result of seafood consumption by stopover visitors (34%) and by visitors from cruise ships (0.3%) (Fig. 4) . Although there were 13% more visitors from cruise ships than stopover visitors during 1950-2010, it is not surprising that less than 1% of demand was attributed to visitors who arrived by cruise ship, given that only a small fraction of them consumed local seafood and that none fished recreationally during their stay.
Discussion
Reconstructed total catches were 2.6 times the landings reported by the FAO for The Bahamas. The magnitude of the discrepancy between our reconstructed estimate and officially reported statistics is comparable to results from reconstruction studies of the fisheries of other small island nations, findings that ranged from a 1.2-fold difference in the case of the Azores (1950 Pham et al., 2013) to an average 2.5-fold difference for 25 Pacific island countries and territories (Zeller et al., 2015) .
In our study, the source of discrepancy for The Bahamas was twofold. First, only commercial landings are accounted for in official statistics, a practice that is common in many countries as a result of the historic focus on commercial landings for economic development purposes (Ward, 2004) . The lack of reporting on noncommercial sectors is justified currently by real or perceived costs and difficulties associated with quantifying spatially dispersed fisheries (Zeller et al., 2007 (Zeller et al., , 2015 . Even official, commercial landings statistics for The Bahamas are deficient and known to be underreported by up to 15% per year for some taxa (Table  4) . The second and more important cause of discrepancy is that catches by the recreational and subsistence fisheries are substantial and missing entirely in national statistics, accounting for roughly 55% and 4% of reconstructed total catch during 1950-2010, respectively (Fig. 3A) . These unreported, noncommercial sectors, therefore, represent major sources of impact on species and stocks of marine resources that would never be accounted for if one considers only official data.
Another major discrepancy between our reconstructed estimate and official data is the year in which fisheries catches peaked. According to our reconstruction, total catches peaked in the mid-1980s, not in 2003 as indicated by FAO national data (Fig.  3A) . The peak in reconstructed catches was driven by recreational fishing in which, before 1986, no maximum allowable catch legislation existed for tourists. The primary reason for this legislation was that, before 1986, tourists were thought to be removing large quantities of fish from the waters of The Bahamas by essentially engaging in commercial fishing "under the guise of sport fishing" (Thompson, 1989) . Our reconstruction indicates that a second peak in fisheries catches did in fact occur in 2003, but at more than 22,200 t/year -as opposed to 12,610 t/year (Fig. 3A) . This second peak was driven by increased catches in the large-scale commercial fishery for Caribbean spiny lobster, where the annual catch totaled nearly 11,000 t in 2003. The fact that the general trend in the reconstruction for The Bahamas differs somewhat from the trend that was based on officially reported statistics is common among reconstruction studies. For example, the synthesis of reconstructions for 25 Pacific island countries and territories showed that there was a distinct and significant difference in the time-series trends between reported and reconstructed catches (Zeller et al., 2015) .
The fact that, in 1986 and again in 2007, the government of The Bahamas introduced maximum recreational catch limits for key taxa for tourists indicates that even in the absence of quantitative catch statistics, there was (and remains) a local perception that catches from this sector are substantial and in need of regulation (Braynen 6 ). Indeed, the magnitude of estimated recreational catches from 1950 through 2010 is astounding (55% of total reconstructed catch), equating to 1.4 times the commercial catch over the same period. Although recreational catches can exceed commercial landings for some marine fish populations (e.g., see Schroeder and Love, 2002; Coleman et al., 2004) , it is rare for recreational catches to dominate reconstructed estimates, as they do for The Bahamas. In comparison, recreational catches accounted for only 3% and 25% of total removals in reconstruction studies of marine fisheries in the Baltic Sea (1950 Zeller et al., 2011b) and the Azores (1950 Pham et al., 2013) , respectively. Yet, despite their significance, recreational catches remain unaccounted for in The Bahamas, as in most other parts of the world, but Freire et al. (in press ) is using the reconstruction process to estimate catches from marine recreational fisheries for 126 countries and territories.
Our findings debunk the notion, at least for The Bahamas, that catches from recreational fisheries are generally relatively small and, therefore, negligible when compared with the catches from other major sectors. McClenachan (2013) makes a similar point for the Florida Keys, where recreational fishing, driven primarily by the tourist industry, has contributed to the decline of vulnerable nearshore fishes. Indeed, our findings take on added importance as evidence accumulates regarding the role of recreational fishing in the exploitation of fish populations that require conservation (Coleman et al., 2004; Cooke and Cowx, 2004; Shiffman et al., 2014) .
The magnitude of the impact of tourism on fisheries removals is a concern. A major issue is the open access nature of recreational fishing, for which managers regulate per capita maximum allowable catch (at least in principle) but have no control over the number of visitors that fish recreationally (Coleman et al., 2004) . Because, as we have noted previously, total visitors now outnumber resident populations in many small island states and territories in the wider Caribbean, including those in The Bahamas (Table 1) , trends in tourist demand for local fish (through recreational fishing and seafood consumption in local hotels) are similar across the Caribbean. Incomplete or missing reports of fisheries removals by the tourist industry can lead to inadequate fisheries management, creating a situation in which continued population growth and rising fisheries demands by residents and tourists could place unsustainable pressures on fisheries resources.
Numerous studies of the reconstruction of catch time series have revealed that official landings data for most countries are incomplete (e.g., Zeller et al., 2006 Zeller et al., , 2007 Wielgus et al., 2010; Zeller at al., 2011a Zeller at al., , 2011b Le Manach et al., 2012; Belhabib et al., 2014; Zeller et al., 2015) . The results of this study clearly illustrate that The Bahamas can be added to the growing list of countries with inadequate reporting and highlight the rare situation that recreational fishing (primarily driven by the tourist industry) dominates reconstructed total catches. This rare situation is worrisome because of its obvious implications for effective conservation and resource management, particularly in light of the dual fisheries demands by a burgeoning tourist industry and a growing resident population.
